Ruthenium red antagonism of the effects of capsaicin mediated by extrinsic sensory nerves on myenteric plexus neurons of the isolated guinea-pig ileum.
The effects of Ruthenium red and its antagonism of capsaicin-induced action on the electrophysiological behavior of myenteric neurons were investigated with intracellular recording techniques in the isolated guinea-pig ileum. Ruthenium red antagonized dose-dependently (1-10 microM) a capsaicin-induced marked long-lasting slow depolarizing action associated with increased input resistance, during which the cells spiked repeatedly or displayed anodal break excitation. This action of capsaicin has been found to be mediated via a release of substance P from sensory nerve endings. The slow depolarizing response to exogenous substance P applied by pressure microejection, which mimicked the capsaicin-induced action, was not affected by Ruthenium red. Therefore, present results indicate that Ruthenium red antagonizes the specific effect of capsaicin on myenteric neurons by acting on the presynaptically located peripheral nerve terminals of sensory neurons and inhibiting the release of substance P. Electron-microscopic examination showed that the neurotoxic action of capsaicin towards extrinsic sensory nerve fibers was also dose-dependently (1-10 microM) protected by pretreatment of ruthenium red. Present results suggest that Ruthenium red inhibits a capsaicin-induced activation of cation channels at the cell membrane of sensory nerves.